With different extraction methods, chemical components from the branch, root and bark of Forsythia suspensa (Thunb.) were analyzed by gas chromatography-mass spectrometry (GC-MS). The result showed that there were a large number of chemical components in Forsythia suspense, in which there were also different components with different extraction solvent ethanol and benzene/ethanol, respectively. Exacted by ethanol vs. benzene /ethanol, the branch had 79 peaks and 55 chemical components in ethanol, and 31 peaks and 17 components in benzene /ethanol, respectively. The root had 32 peaks and 23chemical components in ethanol, and 38 peaks and 25 components in benzene /ethanol. As to bark, there were 54 peaks and 39 components with ethanol, 25 peaks and 14 components with ethanol. There were also some common components in different parts with different solvent. It could be found that there were 3 and 7 common extracts in the branch, root and bark F. suspense exacted by ethanol and benzene/ethanol, respectively. It was also found that the same part of Forsythia suspense could have common with different extracted methods. Extracted by ethanol and benzene/ethanol, the branch, root and bark of Forsythia suspense had 5, 7 and 12 common components, respectively.
ovate-elliptic. Corollas are yellow with 1-3 flowers in leaf axils flowering from March to September. The fruits are ovoid, ovate-elliptic, sparsely lentic surface with a fruiting period from July to September.
F. suspense is a Chinese herbal medicine with a long history in China. It is found that main medicinal parts of F. suspense are its dry fruits with the effects of clearing away heat, detoxifying, dispersing and swelling. There are some studies focusing on chemical composition of its fruits [1] [2] [3] [4] , and some others focus on leaves [5, 6] , flowers [7] [8] [9] , and seeds [10] . In recent years, due to the widespread use of GC-MS, the composition and content of volatile components in different plants has gradually become an important indicator for evaluating the quality of plants. Branches and roots account for the most biomass of F. suspense, whereas, studies on its branches and roots are rarely reported. By using different methods, this experiment intends to analyze the difference of volatile components in different parts of F. suspense, and provide a certain guiding role for the rational use of F. suspense.
Material and Methods

Experimental materials
The branch, root and bark of F. suspense were collected from Luanchuan forest area in Henan Province, China. The chemical constituents of two extracts of F. suspensa were determined by GC-MS qualitative analysis technique [11] [12] [13] . We named two kinds of extractives as B1, and B2 samples, which were extracted by ethanol, ethanol/benzene (1:2), respectively.
Experimental methods
GC/MS determination: GC condition: quartz capillary column was 30 mm×0.25 mm× 0.25 um, starting at 50ºC, without retention, followed by a rate of 8 ºC/min up to 250ºC without retention, and then finally at a rate of 5 ºC/min to 300ºC without retention. The temperature of the inlet was 250ºC, column flow was 1.0 ml/min, split ratio was 20:1, and the carrier gas was high helium.
MS condition: ionization mode was EI, the electron energy was 70 Ev, the temperature of ion source was 230ºC, the temperature of quadrupole was 150ºC, scan the starting point was 30-600, the wiley7n.1 standard spectrum and computer search qualitative were used [14, 15] .
Results and discussion
Comparison of main chemical composition of the same part with different treatments
With different extraction solvent in GC-MS analysis, different parts as branch, root and bark of F. suspensa had different peaks and chemical components ( Figure 1 , Table 1 ). Exacted by ethanol, the branch of F. suspensa had 79 peaks and 55 chemical components, its root had 32 peaks and 23 chemical components, and its bark had 54 peaks and 39 chemical components, respectively. When exacted byethanol/benzene (1:2), its branch had 31 peaks and 17 chemical components, its root had 38 peaks and 25 chemical components, and its bark had 25 peaks and 14chemical components, respectively.
With different extraction solvent, chemical component from different parts of F. suspense had different proportion, too. By using ethanol, the highest proportion component was 5-Undecanol, 2-methyl-(19.96%) in brach, Phenol, 4,4'-(tetrahydro-1H,3H-furo [3,4- 
Figure 1 Total ion chromatograms of Forsythia suspensa which was extracted by ethanol and benzene/ethanol
Notes: A, B, C refers to the branch, root, and bark of Forsythia suspense, respectively. 1,2 refers to ethanol and benzene/ethanol, respectively. From Figure 1 and Table 1 , it can be seen that the identified compounds can be classified into acids, alcohols, sugars, phenols, pyrimidines and the like. Albuterol, also known as salbutamol, wattene, bismuthidine, chuanle, and hydroxybutyrate, is a clinically used anti-asthmatic drug, a selective β2 receptor agonist. 9,12-Octadecadienoic acid (Z,Z)-can be used to make lipid-lowering drugs for the treatment and prevention of atherosclerosis. 10-Undecenoic acid, ethyl ester can be used as a raw material intermediate for the spinal contrast agent iodophenyl ester. Some other compounds can be used as pharmaceutical intermediates, such as Alpha-l-rhamnopyranose, D-Galactose, Benzofuran, 2,3-dihydro-, Thiophene, tetrahydro-2-methyl-, Thymine, [1,2,4]Triazolo[1,5-a]pyrimidin-7-ol, 5-methyl-. 
Comparison of common components in the different part
By using ethanol as a solvent, the component of extracts from branch, root and bark were very different. Three common components were found as (E)-4-(3-Hydroxyprop-1-en-1-yl)-2 -methoxyphenol, 13-Isopropylpodocarpen-12-ol-20-al and Tributylacetylcitrate, which accounted for 10.49%, 3.19%, 9.06% of the total volatile components of branch, root and bark, respectively. From different parts branch, root and bark, (E)-4-(3-Hydroxyprop-1-en-1-yl)-2-methoxyphenol accounted for 5.76%, 0.47%, 3.56%,13-Isopropylpodocarpen -12-ol-20-al accounted for 3.09%, 2.25% and 4.58%, and Tributylacetylcitrate accounted for 1.65%, 0.47% and 0.92%, respectively.
When using benzene/ethanol as a solvent, there were seven common components in the extracts of branch, root and bark, which accounted for 91.40%, 87.65%, and 91.33% of the total volatile components of the three different parts, respectively. Among the seven components, there were three components accounting for a large proportion. Phenol, 4,4'-(tetrahydro-1H,3H-furo [3,4-c] furan-1,4-diyl)bis[2-methoxy-had high proportion with 53.94%, 6.10% and 43.54% of total products of branch, root and bark, respectively. 2(3H)-Furanone, dihydro-3, 4-bis[(4-hydroxy-3-methoxyphenyl)methyl]-accounted for 21.56%, 40.91% and 18.34% of the of branch, root and bark, respectively. And (3R-trans)-Dihydrofuran-2-one, 4-(3,4-dimethoxybenzyl)-3-(4-hydroxy-3-methoxybenzyl)-accounted for 11.51%, 33.20% and 20.78%, respectively. The other four common ingredients are 13-Isopropylpodocarpen-12-ol-20-al, 2H-3,9a-Methano-1-benzoxepin, octahydro-2,2,5a,9-tetramethyl-, [3R-, Dibutyl phthalate, and (E)-4-(3-Hydroxyprop-1-en-1-yl)-2-methoxyphenol,andthe sum of these four substances had only small proportion with4.38%, 7.44% and 8.67%inthe total volatile components of branch, root and bark, respectively. This result was similar with other study that different parts as fruit, leave, flower, and seed of F. susoensa had different chemical composition and active ingredients content [16] [17] [18] .
Comparison of common components in the same part
There were 15 common components from F. suspense, and there were 5, 7 and 12 common components in the extracts of branch, root and bark, when ethanol and benzene/ethanol were used as solvents, respectively. The five same substance from branch were found as (E)-4-(3-Hydroxyprop-1-en-1-yl)-2-methoxyphenol, 13-Isopropylpodocarpen-12-ol-20-al, Melezitose, Tributylacetylcitrate and Pisiferol, which accounted for 13.86% and 3.68% of the branch with the ethanol and benzene/ethanol, respectively. The correlation between the two treatment results was very poor (r = 0.14, P = 0.819) ( Table 4 ). Processed with the two different solvent, there were seven common chemical components from roots with high proportion (85.42% and 87.25%) and poor correlation (r = 0.141, P = 0.763), and there were also 12 common extractions from bark with high percentage (83% and 53.05%) and significant correlation (r = 0.82, P= 0.001).On the whole, there are more identical components from bark than branch and root of F. suspense when extracted with ethanol and benzene/ethanol, respectively.
Conclusion
Ethanol and benzene/ethanol are two important chemical solvents used to extract compounds from plants. When F. suspensa were extracted with ethanol and benzene/ethanol, the obtained chemical substances from the branches, roots and bark were different, and the substances from ethanol extract were more than from benzene/ethanol. Exacted with ethanol, there were more acid compound (such as 10-Undecenoic acid, ethyl ester, trans-2-Dodecenoic acid, 9,12-Octadecadienoic acid (Z,Z)-, n-Hexadecanoic acid), carbohydrate (such as Sucrose, d-Mannose, Alpha-l-rhamnopyranose, Lactose), lipid (10-Undecenoic acid, ethyl ester, beta.-(4-Hydroxy-3-methoxyphenyl)propionic acid, Tributylacetylcitrate).
On the other hand, there were also some common components in different parts with different solvent. Exacted by ethanol, there were 3 common components in branch, root and bark, whereas there were 7 common components in the three parts with benzene/ethanol. It was also found that the same part of F. suspense could have common with different extracted methods. Disposed by ethanol and benzene/ethanol, the branch, root and bark of F. suspense had 5, 7 and 12 common extracts, respectively. With different solvent ethanol and benzene/ethanol, components exacted from different part branch, root and bark of F. suspense were different. At the same time, there were also some common extracts in the same parts. This gives a clue that we could select some kind solvent with different needs when extracted components from different part of F. suspense.
